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(57) ABSTRACT

A solar battery module according to one embodiment com-
prises: a support substrate having a through-hole formed
therein; a plurality of solar battery cells arranged on the
support substrate; a busbar which 1s electrically connected to
the solar battery cells; a first connection member which 1s
inserted 1n the through-hole; and a second connection mem-
ber which 1s connected to the first connection member,
wherein the second connection member comprises a contact
member that contacts the busbar through the through-hole.
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1
SOLAR BATTERY MODULE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s the U.S. national stage application of
international Patent Application No. PCT/KR2014/008661,
filed Sep. 17, 2014, which claims priority to Korean Appli-
cation No. 10-2013-0111654, filed Sep. 17, 2013, the dis-
closures of each of which are incorporated herein by refer-
ence 1n their entirety.

BACKGROUND

1. Field

Embodiments relate to a solar battery module.

2. Background

Recently, as depletion of conventional energy resources
such as o1l and coal has been predicted and interests 1n
alternative energy to replace them are increasing, a solar
battery that produces electric energy from solar energy has
entered the spotlight.

The solar battery (a solar cell or a photovoltaic cell) 1s a
key element of solar photovoltaic power generation 1n which
sunlight 1s directly converted into electricity.

As an example, when sunlight having energy greater than
band-gap energy (Eg) of a semiconductor 1s incident on a
solar battery made of a p-n junction of the semiconductor,
clectron-hole pairs are generated, electrons of the electron-
hole pairs are gathered at an n layer and holes are gathered
at a p layer due to an electric field formed on the p-n
junction, and thus an electromotive force (a photoelectron
motive force or a photovoltage) between the p and the n
occurs. In this case, an operational principle 1s that a current
flows when a load 1s connected to electrodes at both ends.

A current generated in the solar battery 1s connected to a
junction box through a busbar. Generally, the busbar 1s
formed on a front surface of a solar battery panel, crosses to
a rear surface of the panel through a hole formed in the
panel, and 1s connected to the junction box.

However, in order to insert the busbar in the hole, a
process of folding the busbar at a right angle on a support
substrate 1s required, and the process may cause problems
such as thickness inconsistency, stripping of film, cracks,
and the like 1n a folded portion of the busbar.

Therefore, when the busbar 1s formed 1n the solar battery
panel, a solar battery module having a new structure capable
of 1mproving the durability and reliability thereof 1s
required.

SUMMARY

Embodiments provide a solar battery module capable of
being manufactured easily and having improved reliability
and durability.

A solar battery module according to an embodiment
includes a support substrate having a through-hole formed

therein, a plurality of solar battery cells disposed on the
support substrate, a busbar which 1s electrically connected to
the solar battery cells, a first connection member which 1s
inserted 1n the through-hole, and a second connection mem-
ber which 1s connected to the first connection member,

wherein the second connection member includes a contact
member 1n contact with the busbar through the through-hole.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments will be described 1n detail with reference to
the following drawings in which like reference numerals
refer to like elements, and wherein:
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FIG. 1 1s an exploded perspective view 1llustrating a solar
battery module according to an embodiment;

FIG. 2 1s a view 1llustrating a cross section of the solar
battery according to the embodiment;

FIG. 3 1s a view 1llustrating a top surface of a solar battery
panel 1n the solar battery module according to the embodi-
ment,

FIG. 4 1s a view 1llustrating a side surface of the solar
battery panel 1in the solar battery module according to the
embodiment; and

FIG. 5 1s a view 1illustrating the side surface of the solar
battery panel in which a connection member 1s connected to
a through-hole according to the embodiment.

DETAILED DESCRIPTION

In the description of the embodiments, a layer (film),
region, pattern, or structure being referred to as being
“on/above” or “under/below” a substrate, a layer (1ilm),
region, or patterns includes directly being formed thereupon
or being an mtervemng layer. References with respect to
“on/above” or “under/below” of each layer will be described
based on the drawings.

The thicknesses or sizes of layers (films), regions, pat-
terns, or structures in the drawings may be modified for the
sake of clanity and convenience and do not completely
reflect actual thicknesses or sizes.

Hereinatter, embodiments of the present invention will be
described in detall with reference to the accompanying
drawings.

Herematter, a solar battery module according to an
embodiment will be described 1n detail with reference to
FIGS. 1 to 5. FIG. 1 1s an exploded perspective view
illustrating the solar battery module according to the
embodiment, FIG. 2 1s a view 1illustrating a cross section of
the solar battery according to the embodiment, FIG. 3 1s a
view 1llustrating a top surface of a solar battery panel 1n the
solar battery module according to the embodiment, FIG. 4 1s
a view 1llustrating a side surface of the solar battery panel 1n
the solar battery module according to the embodiment, and
FIG. 5 1s a side view 1llustrating the side surface of the solar
battery panel 1n which a connection member 1s connected to
a through-hole according to the embodiment.

Retferring to FIGS. 1 to 35, the solar battery module
according to the embodiment includes a solar battery panel
100, a protective layer 200 disposed on the solar battery
panel 100, an upper substrate 300 disposed on the protective
layer 200, busbars 400 disposed on the solar battery panel
100, connection members 500 connected to the busbars 400,
and a frame 600.

The solar battery panel 100 may have a plate shape. The
solar battery panel 100 may include a support substrate 110
and a plurality of solar batteries 120 disposed on the support
substrate 110.

The support substrate 110 may include an insulator. The
support substrate 110 may be a glass substrate, a plastic
substrate, or a metal substrate. Specifically, the support
substrate 110 may be a soda lime glass substrate. Alterna-
tively, a ceramic substrate such as alumina, stainless steel, a
flexible polymer, and the like may be used as a material of
the support substrate 110. The support substrate 110 may be
transparent. The support substrate 110 may be rigid or
flexible.

A through-hole TH may be formed in the support sub-
strate 110. Specifically, a plurality of through-holes TH may
be formed 1n the support substrate 110. At least two through-
holes TH may be formed. Further, the through-holes TH may
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be formed to pass through a portion of the solar battery 120
disposed on the support substrate 110.

Each of the solar batteries 120 may be, for example, a
CIGS-based solar battery, a silicon-based solar battery, a
dye-sensitized-based solar battery, a I1I-1V group compound
semiconductor solar battery, or a III-V group compound
semiconductor solar battery.

For example, referring to FIG. 2, the solar battery 120
may be a CIGS-based solar battery. Specifically, the solar
battery 120 may include a rear electrode layer 121 disposed
on the support substrate 110, a light- abserbmg layer 122
disposed on the rear electrode layer 121, a bufler layer 123
disposed on the light-absorbing layer 122, and a front
clectrode layer 124 disposed on the buller layer 123. The
above-described through-hole TH may be formed to pass
through the support substrate 110 and the rear electrode
layer 121.

The rear electrode layer 121 may be a conductive layer.
For example, a material used as the rear electrode layer 121
may include a metal such as molybdenum and the like.

The light-absorbing layer 122 may include an group based
compound. For example, the light-absorbing layer 122 may
have a copper-indium-galllum-selenide-based (Cu(In,Ga)
Se2;CIGS-based) crystal structure, a copper-indium-sele-
nide-based crystal structure, or a copper-gallium-selenide-
based crystal structure.

The butler layer 123 may include cadmium sulfide (CdS),
zinc oxide (ZnQO), or the like.

The front electrode layer 124 may include an oxide. For
example, a material used as the front electrode layer 124
may include aluminum doped zinc oxide (Al doped ZnO;
AZQO), imndium zinc oxide (I1Z0), indium tin oxide (ITO), or
the like.

The solar batteries 120 may be disposed in a stripe
pattern. Further, the solar batteries 120 may be disposed in
various forms such as a matrix form or the like.

The protective layer 200 for protecting the solar battery
panel 100 and the upper substrate 300 may be disposed on
the solar battery panel 100.

The protective layer 200, which 1s integrated with the
solar battery panel 100 by a lamination process while being
disposed on the solar battery panel 100, prevents the solar
battery panel 100 from being corroded due to moisture
penetration, and protects the solar battery panel 100 from
shocks. The protective layer 200 may be formed of a
material such as ethylene vinyl acetate (EVA). The protec-
tive layer 200 may also be formed under the solar battery
panel 100.

The upper substrate 300 disposed on the protective layer
200 may be formed of a tempered glass having a high
transmittance and an excellent breakage protection function.
In this case, the tempered glass may be a low 1ron tempered
glass with low 1ron content. An embossing process may be
performed on an inner side surface of the upper substrate
300 i order to increase a scattering eflect of light.

The frame 600 1s disposed on an outside of the solar
battery panel 100. The frame 600 may accommodate the
solar battery panel 100, the protective layer 200, and the
upper substrate 300. Speelﬁeally, the frame 600 may sur-
round side surfaces of the solar battery panel 100.

For example, the frame 600 may be a metal frame.
Specifically, the frame 600 may include various metals such
as aluminum, stainless steel, iron, and the like.

The busbars 400 may be disposed on the solar battery
panel 100. At least two busbars 400 may be included. The
busbars 400 may be connected to the solar batteries 120.
Specifically, the busbars 400 may be directly connected to
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the solar batteries 120. More specifically, the busbars 400
may be connected to each of the outermost solar batteries.
For example, the busbar 400 may be disposed on the rear
clectrode layer 121 of the solar battery 120 and connected to
the solar battery 120.

The busbar 400 may include a conductive tape or a
conductive paste. For example, a material used as the busbar
400 may include at least one metal of copper, silver, alumi-
num, tin, lead, and an alloy thereof.

Referring to FIG. 4, the busbar 400 may be disposed to
pass through the through-hole TH region formed on the
support substrate 110. That 1s, at least one surface of the
busbar 400 may be exposed at a lower surface of the support
substrate 110 by the through-hole TH. Accordingly, the
busbar 400 may include a first surtace 410 1n contact with
the rear electrode layer 121 and a second surface 420
disposed 1n the rear electrode layer 121. The second surface
420 of the busbar 400 may be exposed by the through-hole
TH.

As the through-hole TH passes through the support sub-
strate 110, an mner side surface of the support substrate 110
may be exposed. Specifically, the support substrate 110 may
include a first inner side surface 111 and a second 1nner side
surface 112 which are exposed by the through-hole TH.

Referring to FIG. 5, the connection member 500 may
include a first connection member 510 and a second con-
nection member 520.

The first connection member 510 may be disposed 1n the
through-hole TH. Specifically, the first connection member
510 may include a first connection unit 511 in contact with
the first mnner side surface 111 of the through-hole TH and

a second connection unit 512 in contact with the second
iner side surface 112 of the through-hole TH.

The second connection member 520 may include a main
body 521 and a contact member 522. The main body 521
may support the contact member 522. The contact member
522 may be inserted 1n the through-hole TH. Specifically, the
contact member 522 may be 1n contact with the first con-
nection member 510 disposed 1n the through-hole TH, and
may be inserted in the through-hole TH. More specifically,
the contact member 522 may be in contact with the first
connection unit 511 and the second connection unit 512 of
the first connection member 510 which are disposed 1n the
through-hole TH, and may be inserted 1n the through-hole
TH.

The contact member 522 may be disposed to be fixed 1n
the through-hole TH by the first connection unit 311 and the
second connection unit 512. Specifically, at least one of the
first connection unit 511 and the second connection unit 512
1s formed 1n a female screw shape or a male screw shape,
and the contact member 522 may have a shape complemen-
tary to the at least one connection unit of the first connection
unit 511 and the second connection unit 512. That 1s, on the
other hand, the contact member 522 may be formed 1n a
male screw shape or a female screw shape, and the first
connection member 510 and the contact member 522 may be
connected 1n female and male pairs. Accordingly, the contact
member 522 may be disposed to be detachably fixed mto the
through-hole.

The contact member 522 may include a conductive mate-
rial. Specifically, the contact member 522 may include a
conductive material such as a metal. For example, the
contact member 522 may include at least one of aluminum
(Al), nickel (N1), and an alloy thereof.

The contact member 522 may be in contact with the
busbar 400 exposed by the through-hole TH. Specifically, a

surface of the busbar 400, which 1s formed on the solar
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battery panel 100 and exposed by the through-hole TH, may
be 1n contact with the contact member 522 which 1s disposed
to be fixed to the through-hole TH.

Accordingly, the contact member 522 may be 1n electrical
contact with the busbar 400. That 1s, the contact member 522
and the busbar 400 may be electrically connected.

The contact member 522 may be connected to the main
body 521, the main body 3521 may include wiring 530
connected to the contact member 522, and the wiring 530
may be connected to a connector disposed outside of the
solar battery panel 100.

In the solar battery module according to the embodiment,
the solar battery module may be easily manufactured, and an
clliciency of the solar battery may be improved.

Conventionally, a busbar may be formed on a solar battery
panel, the busbar may pass through a through-hole formed
on a support substrate to move to a rear surface of the
support substrate and may be connected to a junction box
disposed on the rear surface of the support substrate. In this
case, the busbar may be folded vertically 1n the process of
passing through the through-hole, and at this time, cracks
may occur 1n a portion at which the busbar 1s folded. Further,
the number of processes such as a process of crossing the
busbar to the rear surface of the support substrate and the
like 1s increased, and thus there 1s a problem 1n that process
elliciency 1s reduced.

Accordingly, 1n the solar battery module according to the
embodiment, the through-hole may be formed on the sup-
port substrate without directly crossing the busbar to the rear
surface of the support substrate, the busbar 1s disposed at a
position 1n which the through-hole 1s formed, a surface of
the busbar 1s exposed at the lower surface of the support
substrate, and then the busbar may be electrically connected
to a connector using a connection member and the like. That
1s, the connection member may connect the connector to the
busbar while serving as a junction box.

Theretfore, since the process of crossing the busbar to the
rear surface of the support substrate after vertically folding
the busbar may be omitted and the process of folding the
busbar 1s not required, the efliciency of the solar battery can
be improved by preventing the busbar from being damaged,
and a method of manufacturing the solar battery module can
be 1mproved.

In the solar battery module according to the embodiment,
a solar battery module can be manufactured easily and an
clliciency of the solar battery can be improved.

Conventionally, a busbar may be formed on a solar battery
panel, the busbar may pass through a through-hole formed
on a support substrate to move to a rear surface of the
support substrate, and may be connected to a junction box
disposed on the rear surface of the support substrate. In this
case, the busbar may be folded vertically in the process of
passing through the through-hole, and at this time, cracks
may occur in a portion at which the busbar 1s folded. Further,
the number of processes such as a process of crossing the
busbar to the rear surface of the support substrate and the
like 1s increased, and thus there 1s a problem 1n that process
ciliciency 1s reduced.

Accordingly, 1n the solar battery module according to the
embodiment, the through-hole may be formed on the sup-
port substrate without directly crossing the busbar to the rear
surface of the support substrate, the busbar 1s disposed at a
position in which the through-hole 1s formed, a surface of
the busbar 1s exposed at the lower surface of the support
substrate, and then the busbar may be electrically connected
to a connector using a connection member and the like. That
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1s, the connection member may connect the connector to the
busbar while serving as a junction box.

Therefore, since the process of crossing the busbar to the
rear surtace of the support substrate after vertically folding
the busbar may be omitted and the process of folding the
busbar 1s not required, the efliciency of the solar battery can
be improved by preventing the busbar from being damaged,
and a method of manufacturing the solar battery module can
be 1mproved.

The features, structures, eflects, and the like described in
the above-described embodiments include at least one
embodiment of the present invention, but the present inven-
tion 1s not limited only to one embodiment. Further, the
features, structures, eflects, and the like 1llustrated in each
embodiment may be combined or modified to other embodi-
ments by those skilled 1n the art. Therefore, contents related
to the combination or the modification should be interpreted
to be included 1n the scope of the invention.

In addition, while the present invention has been particu-
larly described with reference to exemplary embodiments,
the present invention 1s not limited thereto. It will be
understood by those skilled 1 the art that various modifi-
cations and applications, which are not illustrated 1n the
above, may be made without departing from the spirit and
scope of the present invention. For example, each compo-
nent 1llustrated in the embodiments may be modified and
made. It should be interpreted that differences related to
these modifications and applications are included in the
scope of the invention defined 1n the appended claims.

What 1s claimed 1s:

1. A solar battery module comprising:

a support substrate;

a plurality of solar battery cells disposed on the support
substrate;

a bus bar disposed on the solar battery cells and electri-
cally connected to the solar battery cells;

a first connection member; and

a second connection member connected to the first con-
nection member;

wherein each of the plurality of solar battery cells has a
through-hole formed and extended into the support
substrate,

wherein the first connection member 1s 1nserted 1n one or
more ol the through-holes of the plurality of solar
battery cells and the second connection member
includes a contact member in contact with the bus bar
through one or more of the through-holes;

wherein the contact member 1s in contact with a first

connection unit of the first connection member, a

second connection unit of the first connection member,

and the bus bar, and extends through the support

substrate and the solar battery cells;

herein the bus bar 1s provided on the contact member,

herein the bus bar includes a bottom surface 1n direct
contact with top surfaces of the solar battery cells, 1n
direct contact with a top surface of the first connection
unit, 1n direct contact with a top surface of the second
connection unit, and 1n direct contact with a top surface
of the contact member:

wherein the contact member 1s connected to a main body,

wherein the main body 1ncludes wiring connected to the

contact member, and the wiring 1s connected to a

connector disposed outside the solar battery cells;

wherein the first connection member directly makes con-
tact with the support substrate and the solar battery

cells,

g =
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wherein the main body and the wiring directly contact the
contact member,

wherein the plurality of solar battery cells comprises: a
rear electrode layer disposed on the support substrate,

a light absorbing layer disposed on the rear electrode
layer, a bufler layer disposed on the light absorbing
layer, and a front electrode layer disposed on the bufler
layer; and

wherein the bus bar directly contacts an upper surface of

the front electrode layer.

2. The module according to claim 1, wherein the bus bar
1s disposed at a region corresponding to a region where one
or more of the through-holes are formed, and 1s disposed on
the support substrate.

3. The module according to claim 2, wherein the bus bar
includes:

a first surface 1n direct contact with the solar battery cells;

and

a second surface not in direct contact with the solar

battery cells,

wherein the second surface of the bus bar 1s exposed by

one or more of the through-holes.

4. The module according to claim 1, wherein:

the support substrate includes a first inner side surface and

a second inner side surface both exposed by one or

more of the through-holes; and
the first connection member includes:
the first connection unit in contact with the first inner side

surface; and

the second connection unit connected to the second 1nner

side surface.

5. The module according to claim 4, wherein:

at least one connection unit of the first connection unit and

the second connection unit 1s formed to have a female
screw thread or a male screw thread, and

the contact member 1s formed to have a thread whose type

1s complementary to the type of the thread of the at least
one connection umt of the first connection unit and the
second connection umnit.

6. The module according to claim 5, wherein the first
connection member and the contact member are connected
in female and male pairs.

7. The module according to claim 5, wherein the contact
member 1s disposed 1n one or more of the through-holes to
be detachably fixed thereto.

8. The module according to claim 1, wherein the second
connection member 1s connected to a connector.

9. The module according to claim 1, wherein the contact
member 1includes a conductive material.

10. The module according to claim 9, wherein the con-
ductive material includes a metal.

11. The module according to claim 9, wherein the con-
ductive material includes at least one metal of aluminum
(Al), nickel (N1), and an alloy thereof.

12. The module according to claim 3, wherein:
the bus bar 1s disposed on the rear electrode layer; and
the rear electrode layer 1s disposed on one or more of the

through-holes and 1s formed with an opening in a shape

corresponding to that of one or more of the through-
holes.

13. The module according to claim 1, wherein the bus bar
includes a conductive tape or a conductive paste.
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14. The module according to claim 13, wherein the bus

bar includes at least one metal of copper, silver, aluminum,

and an alloy thereof.

15. A solar battery module comprising:

a solar battery panel including a support substrate and a
plurality of solar batteries disposed on the support
substrate;

a bus bar disposed on the solar battery panel;

a protective layer disposed on the solar battery panel,;

an upper substrate disposed on the protective layer; and

a connection member 1n contact with the bus bar,

wherein:

cach of the plurality of solar batteries includes a rear
clectrode layer, a light-absorbing layer disposed on the
rear electrode layer, a bufler layer disposed on the
light-absorbing layer, and a front electrode layer dis-
posed on the bufler layer;

a through-hole 1s formed to pass through the support
substrate and the rear electrode layer;

the bus bar 1s disposed on the rear electrode layer;

the upper substrate 1s formed of tempered glass,

the connection member includes a first connection mem-
ber and a second connection member;

the first connection member includes a first connection
unit 1n contact with a first inner side surface of the
through-hole and a second connection unit 1n contact
with a second inner side surface of the through-hole;

the second connection member includes a contact member
and a main body configured to support the contact
member;

wherein the bus bar includes a bottom surface 1n direct
contact with top surfaces of the solar batteries, 1n direct
contact with a top surface of the first connection unit,
in direct contact with a top surface of the second
connection unit, and 1n direct contact with a top surface
of the contact member:

the bus bar 1s provided on the contact member; and

the contact member 1s inserted in the through-hole while
being 1n contact with the first connection unit, the

second connection unit, and the bus bar;

wherein the contact member 1s connected to a main body,
wherein the main body includes wiring connected to the
contact member, and the wiring 1s connected to a
connector disposed outside the solar batteries;
wherein the first connection member directly makes con-
tact with the support substrate and the rear electrode
layer,

wherein the main body and the wiring directly contact the

contact member, and

wherein the bus bar directly contacts an upper surface of

the front electrode layer.

16. The module according to claim 15, wherein the
protective layer 1s disposed on the support substrate, sur-
rounding the plurality of solar batteries and the bus bar.

17. The module according to claim 15, wherein:

a width of the bus bar 1s greater than that of the through-
hole; and

a width of the contact member 1s smaller than that of the
through-hole.
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